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(54) Data recording Apparatus and data recording method 



(57) An data recording apparatus in accordance 
with Iho present invention is configured so as to deter- 
mine whether a received data block is of the same data 
to a previously received data block or not on the basis 
of tho data block particular inf ormation in (he data block 



transmitted from the outsldo and stored in a buffer thcire* 
by determining me recordnp-or-not into a disk drive 
(1 9), or so aa to determine whether it is to be recorded 
Into the disk drive or not on tho basic of tho information 
transmitted from the outside 
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Description 

BACKGROUND OF THE INVENTION 

[0001] Tho present invention relates to a data record- 
ing apparatus and a data recording method for recording 
audiovisual darn to a disk drive 
[0002] In recent years, there has been rapid improve- 
ment fn tho performance, such as recording capacity 
and transfer speed, of a magnetic disk drive, an optical 
disk drive, and the like. In particular, the improvement is 
romarkablo In the performance of a hard disk drive 
(HDD), which has accelerated the frequent use of such 
an HOD to the recording and reproducing of audio- visual 
data 

[0O03J Meanwhile, with the progress in tho develop- 
ment of a digital Interface, it has become frequent that 
a digital video device (abbreviated as DV device here- 
after), such as a digital VCR, fs ©quipped with a digital 
interface in accordance wrih IEEE1304 Standard (ab- 
breviated as an IEEE1334 interfaco hereafter) The 
I ECU 1094 Standard proscribes the Isochronous trans- 
fer scheme in whfch digital audio-visual data fs trans- 
ferred continuously With regard to the transfer scheme 
using the IEEE 1394 interface, IEC613S3 prescribes, for 
example, a transfer scheme for tho audio-visual data in 
DV format 

[0004] In particular, many systems have been pro- 
posed recently In which a DV do vice oquipped with an 
IEEE1394 Interface Is connected to a personal compu- 
ter (abbreviated B3 a PC hereafter) thereby editing the 
video data shot with a DV device 
£0005] The editing process in such a system te carried 
out in the following procedure: 

1 Audio-visual data ©hot with a DV device Is taken 
Into an HDD built Into a PC (abbroviaiod as a PC- 
installed HDD hereafter), 

2 Tho audio-visual data taken into tho PC-installed 
HDD is processed so that the length of scene are 
adjusted, the scenes are reorganized, video effects 
are applied, and so on Then, the data is saved in 
the PC-lnstallod HDD agaln ; and 

3 The processed audio-visual data Is read out from 
tho PC-installed HDD and written back through the 
lEEEf 394 interface onto the DV devfco. 

[0008] However, during tho third process of the 
above-mentioned ocfiting system, "frame dropping" has 
frequently occurred on the PC side The fromo dropping 
Is caused by that the audio-visual data ro be written (n 
baclcto the DV device can not bo read out from the PC- 
instaltad HDD in a predetermined time, for example, 
when anothor application software accesses the PC-in- 
stalled HDD during the process of writing back onto the 
DV device, when the PC-installea HDD has a slow rea- 
dout speed, or when the PC-installed HDD suffers from 
a strong shock or vibration In oaso of the occurrence of 



2 

frame dropping, the PC performs the process of re- 
transmitting, to the IEEE 1394 Interface, tho video frame 
data read out Just previously from tha PC-Installed HDD 
(this process is referred to as a frame re-transmlsslon 

5 control process hereafter) By the frame re-transmission 
control process, tho PC continues to transmit the audio- 
visual data in the DV format to the DV dovtee continu- 
ously 

[0007] In caso thai all of tho audio-visual d»ra under- 
to went the frame re-transmission control process owing 
to the occurrence of frame dropping in the PC ao a trans- 
mitting device Is recorded In the DV device as a receiv- 
ing device, aa described above, there has been a prob- 
lem that the recording lime or lha audro-vlsual data re- 
ts corded in tho DV device becomes longer than that of the 
original audio-visual data saved in the POinstalled 
HDD 

BHIEF SUMMARY OF THE INVENTION 

so 

[0008] An object of the present Invention is, in case 
of the occurrence of frame dropping durlngtho operation 
of writing In the audio-visual data from the transmitting 
device to the receiving dovico, to provide a data record- 
ing apparatus capable of recording an audio- vfsua) data 
to the disk* of a disk drive with tho same recording time 
length as the original audio-visual data savod on trans- 
mitting device, by means of controlling the DV data 
transmitted from the transmitting device in the frame re- 
30 transmission control process so as not to bo recorded 
in the disk drive of a receiving device 
[0009] To achieve tho above-mentioned object, a data 
recording apparatus in accordance with tho present in- 
vention comprises: 

99 

data transmitting and receiving means for transmit- 
ting and receiving the data to and from the outside; 
a buffer capable of storing the data temporarily; 
buffer controlling means for controlling the input end 
Jo output of the data to and from the buffor; 

a disk drive capable of recording the data; 
data recording and reproducing moans for record- 
ing and reproducing tho data into and from the disk 
drive: 

data recording determining means for determining 
whether tho data stored In the buffer is to bo record- 
ed or not In tho disk drive and generating tho re- 
cord! ng-or-not information; 
record data managing means for managing the re- 
«o cording-or-nol information for tho date stored in the 
buffer and 

data recording controlling means for controlling the 
buffor control ing means and the data recording and 
reproducing means so as to perform tho recording 

6 control of the data in tho buffer into the disk drive; 
wherein . 

tho data transmitting and receiving means sequen- 
tially transfors the data received from the outside 
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into the buffer controlling means, and the buffer con- 
trolling means stores the transferred data Into tho 
buffer and notifies the completion or receiving* da- 
ta blocK to the data recording determining means a1 
oach limo when tho data block lit a prodoiorminod 
unit is stored in the buffer 

[0010] In a data recording apparatus in accordance 
with another aspect of the present invontlon, tho data 
recording determining means roads (ho particular in for- 
mation capable of identifying from the other data blocks, 
from a data block stored In the buffer, determines wheth- 
er the received data block is the same as a data block 
received previously or not on the basis of the mad par- 
ticular Information, and notifies the recordlng-or-not In- 
formation whether the received data block Is to be re- 
corded In tho dsk drive or not to the record data man- 
aging means on the basis of the result of tho detormi- 
nutbh, and 

the record data managing means stores the record* 
Ing-or-not Information correspondingly to tho dote 
block stored in the buffer, and 
the data recording controlling means retrieves tho 
record In g*or- not Information corresponding to the 
data block stored in the buffer, and performs trans- 
fer control on the data recording and reproducing 
means on the basis of the retrieved recording-or- 
not InJormatlon 

[0011] A data recording method In accordance with 
the present invention comprises tho stops of: 

transmitting and receiving tho data to and from the 
outside by data transmitting and receiving means; 
storing the data temporality by a buffer; 
controlling the Input and output of the data to and 
from the buffer by buffer controlling means; 
recording tho data by a disk drlvo ; 
recording and reproducing the data Into and from 
the disk drive by data recording and reproducing 
means; 

determining whether the data stored in the buffer Is 
re be recorded or not in the disk drive and generat- 
ing the rocording-or-not Information by data record- 
ing determining means; 

managing tho recording-or-not information for the 
data stored in the buffer by record data managing 
means; 

controlling the buffercorrtrolling means end tho data 
recording and reproducing moans so as to perform 
ihe recording control of the data in the buffer into 
tho disk drlvo by data recording controlling means; 
sequentially transferring the data received from tho 
outside into the buffer controlling moans by the data 
transmitting and receiving means; 
etc ring the transferred data into the buffer by the 
buffer controlling moans; end 



notifying tho completion of receiving a data block to 
tho data recording determining means at each time 
when tho data block in a predetermined unit Is 
stored in the buffer 

5 

[0012) In a data recording method in accordance with 
another aspect of tho present Invention, die data record- 
ing determining means reads the particular information 
capable or Identifying from the other data blocks, from 

to a data block stored In the butter, determines whether the 
received data block Is tho same as a data block received 
previously or not on the basis of the road particular In- 
formation, and notifies the recording-or-not information 
whether the received data block is to be recorded In the 

is disk drive or not to the record data managing moans on 
the basis of the result of the determination, and 

the record data managing means stores the record- 
Ing-or-not information correspondingly to the data 

20 block stored in the buffer, and 

the data recording controlling means retrieves the 
reeordlng-or*nct Information corresponding to the 
data block stored In the buffer, and performs trans- 
fer control on the data recording and reproducing 

& means on the basis oi the retrieved recording-or- 
not information 

[0013] The data recording apparatus and the data re- 
cording method configured as described above in ae- 
ro cordanco with the present invention are capable of re- 
cording, In a disk drive, the data havfng the same re- 
cording time as tho original audio-visual data saved on 
transmitting device side, by controlling the DV frame 
transmitted by me frame re-transmission control proe- 
ms ess so as not to bo recorded In tho disk drive in case of 
the occurrence of frame dropping on the transmitting de- 
vice side 

[0014] While the novel features of tho Invontlon are 
60t forth particularly in the appended claims, the invon- 
^o tfon, both as to organization and content, will be better 
understood and appreciated, along with other objects 
and features thereof, from the following detailed de- 
scription taken in conjunction with the drawings 

43 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING 

[0015] 

60 FIG 1 is a block diagram showing the configuration 
of a data recording apparatus In accordance with 
an embodiment of tho present invention; - 
FIG 2 is a diagram describing the bank configura- 
tion formed In a memory circuit in accordance with 

55 the embodiment of the present Invention; 

FIG 3 is a flow chart showing the operation of a 
data recording determining block in accordance 
with tho embodiment of tho present invention when 
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rocoivlng a data uxtrscUon REC command; 
Pl<3 4 is a diagram describing tho order of trio re- 
ception of OV frame data In Accordance with tho 
embodiment of the present invention; 
FIG 5 te a diagram describing Q rocordlng-or-noi 6 
Information management table In accordance with 
the embodiment of the present invention; 
FIG 6 la a flow chart showing the operation of a 
data recording control block In accordance with tho 
embodiment of the present Invention; 10 
FIG 7 Is a flow chart showing tho operation of a 
data recording determining block In accordance 
with the embodiment of 1ho presont Invention whon 
receiving a data extraction REC command; 
FIG 6 is a flow chart showing the operation of a 
data recording determining block In accordance 
with the embodiment of the present invention when 
receiving a data extraction R6C command; 
FIG 9 Is a flow oh art showing tho operation ol a 
data recording determining bloc* in accordance 20 
with the embodiment of the present invention when 
receiving a f ramo shot command; and 
FIG 10 Is S flowchart showing the operation of a 
data recording determining block in accordance 
with the embodiment of the present Invention when & 
receiving a frame detection record command 

[001 6] It will be recognized that some or a 9 of the Fig- 
ures are schematic representations for purposes ol il- 
lustration and do not necessarily depict the actual rela- so 
live sizes or locations of the elements shown. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Preferred embodiments of e date recording ap- 
paratus in accordance with the present invention are de- 
scribed below with reference to the accompanied draw- 
ings ol attached FIGS 1 to 10 

[0018] FIG 1 le a block diagram showing the config- 
uration of a data recording apparatus In accordance with *o 
a preferred embodiment of the present Invention 
[0010] Tho data recording apparatus shown In FIG 1 
is connected to an IEEE1394 but 11 for transferring tho 
audio-visual dala from a personal computer (abbreviat- 
ed as a PC hereafter). In the data recording apparatus, *s 
Bn JEEE1394 interface circuit 1 2 Is data transmitting and 
receiving moans for transmitting and receiving the au- 
dio-visual data and various commands, such as REG 
commands (recording requests) and PLAY commands 
(reproducing requests), through the JEEE1394 bus 11 so 
to and from the PC . As shown In FIG 1 , tho data record- 
ing apparatus ol the present embodiment comprises a 
memory circuit 13, a buffer control circuit 14, a data re- 
cording and reproducing circuit 1 7, end a hard dlokdrtvo 
19 In addition to the IEEE1394 Interface circuit 12 53 
[0020] The memory circuit 18 a buffer capable of stor- 
ing the dala temporarily, and tho buffer control circuit. 1 4 
le buffer controlling moano for controlling rho dam Input 



and output for the memory circuit 1 3 . The hard disk drive 
19 Is a disk drive capable of recording and reproducing 
the data, find the date recording and reproducing circuit 
1 7 is data recording and reproducing means for record- 
ing the audio- visual date into tho hard disk drive 19 
[0021] The data recording apparatus further compris- 
es a central processing unit (CPU) Tho CPU has a data 
recording determining block 1 6, a record data managing 
block 16, and a data recording control block 18, as tho 
software processing functions. 

[0022] The data recording determining btock t5 as 
date recording determining means is for determining 
whether the audio-visual data stored In the memory cir- 
cuit 13 Is to be stored or not In the hard disk drive 19 
The record data ma nsgtng block 1 8 as record data man- 
aging means is for managing the recordlng-or-not Infor- 
mation for the audio-visual data stored in the memory 
circuit 13 The data recording control block 18 as data 
recording controlling moans Is for controlling the buffer 
control circuit 14 and the data recording and reproduc- 
ing circuit 1 7 so that the aucffo-visual data in the memory 
circuit 13 is recordod in tho hard dfak drive 19 
[0023] The data recording apparatus shown In FIG 1 
accepts the below-mentioned commane^ (1) to (4) 
which are inputfrom the PC through the IEEE1304 bus 
1 1 , and performs the recordin g operation in response to 
each command which fs Input correspondingly to the au - 
dio-visual data received from the PC 

(1) Ordinary REC command: 

AD the received DV data is recorded In the data 
recording apparatus of the present embodiment, all 
of the DV data which is the audio-visual dala re- 
ceived using a known art Is recor ded In the hard disk 
drive 1 9 in response to the ordinary REC command . 

(2) Data extraction REC command: 
Necessary DV frame data is soioctod from the 

received DV data every a DV frame unit, and re- 
corded The same DV frame data transmitted re- 
peatedly by the frame re-transmlsslon control proc- 
ess of the PC is not recorded in the hard disk drive 
19 

(3) Framo shot command: 

When s frame shot command is received from 
the PC, the DV frame data being received currently 
or received just previously olonc among the re- 
ceived DV data is recordod In the hard disk drive 1 e 

(4) Frame search record command: 

The DV framo data coincident with the condi- 
tion specified by tho PC alone among the received 
DV data is recorded in the hard dl«k drive 1 9 

The operation of the data recording apparatus 
of the present embodiment in the case of receiving 
tho data extraction REC command, the framo shot 
command, or the frame search record command Is 
described below 
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(Data extraction REC command operation] 

[0024] First, the operation of the data recording appa- 
ratus of the present embodiment In the case of receiving 
the data extraction REC command Is described below s 
with reference to FIGS 1 to 8 
[0025) First, the IEEE1 384 interface circuit 1 2 in the 
data recording apparatus sequentially transfers the re- 
ceived DV data to the buffer control circuit 14 
[0026] The buffer control circuit 14 sequentially 
stores , (n a predeterm I ned address of the memory circuit 
13, the DV data transfer rod from the1EEE13B4 interface 
circuit 12 FIG 2 shows the storing region (banks) of the 
memory circuit 13 As shown in FIG 2, the memory cir- 
cuit 13 Is divided Into banks each being sat to a video 
frame unit (120 kByteo) in OV format The btiffor control 
circuit 14 issues a frame storing notice to the date re- 
cording determining block 16 when storing the DV frame 
data in each bank 

[0027] Tho data recording apparatus Of the present 
embodiment performs tho following first recording de- 
termination process in response to the frame storing no- 
tice notified by tho buff or central circuit 14 
[0028) The dam recording determining block 15 per- 
forms tho first recording determination process In re- 
sponse to the frame storing notice notified by tho buffer 
control circuit 14, and carries out the recording determi- 
nation whether the DV frame data Is to be recorded in 
the hard disk drivo 19 or not FIG Q Is a flow churt show- 
ing the procedure of the llrst recording determination 
process in the data recording determining Wock is. 
[0029] The procedure of the first recording determina- 
tion process in tho data recording determining block 15 
is described below with reference to fig. 3 
[0030] Firstly in the procedure of the first recording de- 
termination process of FIG 3, in Step 31, the absolute 
track number (ATN) is read out from the DV frame data 
in the memory circuit 13 as the data block particular in- 
formation The ATN generally Indicates the recording 
position on a magnetic recording tape In the present 
embodiment a particular number of ATN in the order of 
transmission is assigned to ihe DV frame data transmit- 
ted from the PC, and the same number is assigned to 
the same DV frame data 

[0031] in Step 32. the determination is carried out 
whether Lie DV frame data is to be recorded In the hard 
disk drive 10 or not on the basis of the read-out ATN 
The recording determination Is carried out by checking 
whether the ATN is the same as tho ATN of the DV frame 
data stored jual previously, or not In the step 32, when 
these ATN'e aro dlfferem from each other, tho data re- 
cording determining b lock 1 5 determines thAt the differ- 
ent DV frame data 16 received and that the DV frame 
data Is the DV frame data to be recorded (referred to as 
record frame data horoafter) On tho other hand, when 
the ATN is tho same as the ATN of the DV frame data 
stored just previously, the data recording determining 
block 16 determines that the oame DV framo data io re- 



ceived and that the DV frame deta Is the DV frame data 
not to be rocorded (referred to 30 disposal frame data 
hereafter) 

[0032] When the data recording determining block 1 5 
Is dctcrminod os record framo data, in Step 33, tho 
record data managing block 1 6 fs notified that this DV 
frame data is recording-permitted On the other hand, 
when the data recording determining block 15 is deter- 
mined ae disposal frame data, In Step 34, the record 
data managing block 1 6 is notified that this DV frame 
data is recording-inhibited 

[0033) FIG 4 is a table showing an exemplary relation 
between the order ol the reception of DV frame data and 
the ATN's The description is made for the case that the 
DV frame data Is received and that the DV frame data 
has tho ATN'c as shown In FIG 4. Since the fourth ar- 
rived DV frame data and the fifth arrived DV frame data 
have the same ATN in the buffer control circuit 14, the 
data recording determining block 16 determines thatthe 
fifth DV frame data is disposal framo data and that the 
other data is record frame data As the result, the re- 
cording determination result Is notified to the record data 
managing block 1 6 

[0034] The record data managing block 1 6 generates 
a roconilng'or-not Information management tabic for 
managing the rocording-or-not information correspond- 
ing to each bank on the basts of tho recording determi- 
nation result notified by the dHta recording determining 
block 15 FIG Sehows tho record no^or-rK>t intomnitlon 
management table 

[0033] When the DV frame data Is received in tho or- 
der shown in FIG. 4, the rocordlng-or-not information 
management table shown In FIG 5 Is genoratod. In FIG 
5, the recordtng-or-not information of h 1" indicates that 
the DV frame data sterod In the bank is record frame 
data, and the recordlng-or-not information of "O" indi- 
cates that the DV framo data stored in the bank is dis- 
posal frame data 

[0036] Tho data recording oentrol block 18 performs 
the recording control whether the DV frame data In the 
memory circuit 13 is transferred at each framo data to 
the hand disk drive 19 or not. 

[0037] Tho procedure of the recording control process 
In the data recording control block 1 8 is described below 
FIG 6 Is a flow chart showing Ihe procedure of the re- 
cording control process 

[0038] In Stop 81 of the procedure of tho recording 
control process, the record data managing block 10 Is 
inquired of about the recordlng-or-not Information cor- 
responding to the dale stored In the memory circuit 13 
[0039] In Stop 62, tho determination Is carried out 
whether the DV frame data is record frame data or dis- 
posal frame data on the basis of the recording-or-not 
information notified by the record data managing block 
16 When the DV framo data is record frame dala, the 
processing proceeds to Step 63 On the other hand, 
when lha DV frame data is disposal frame data, this re- 
cording control process is terminated and the recording 
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control process for tha next DV frame data is carried out 
[0040] in Stop 63. a tranefor request fe issued to the 
buffer control circuil 14 so as 10 read out the record 
framo data from tho memory circuit 13. and a recording 
requcot is issued to tho data recording and rop reducing 
circuit 1 7 so as to record tho record framo data read out 
from the memory circuit 13 into tho hard disk drive 19 
[0041) As described above, the data recording appa- 
ratus of the proecnt embodiment can record necessary 
DV frame data alone, because only the DV frame data 
having arrived first is recorded and the subsequent DV 
frame data ie disposod when the same DV frame data 
Is received during the command process in response to 
the data extraction REC command 
[0042] In the present embodiment, Ir is determined 
whGthor tho DV frame data is the same as the Just pre- 
vious DV frame data or not by reading out the ATN from 
the DV frame data However, any information, such as 
title time code (TTC), particular to tha DV frame data 
may bo ucod without restriction by tho configuration of 
the above-mentioned embodiment Here, the TTC is 
time information From the start of tho vldoo Information, 
and has the Information of "hour:minute:«econd;frame* 
1or each frame 

[0043] The data recording apparatus of the present 
embodiment performs a second recording determina- 
tion process in which recording-or-not Is determined on 
the basis of predetermined data (VAUX Information, da- 
ta formnt .information, end the like) within the DV framo 
data, disposal frame data Is registered in a record ing- 
or-not in formation inartagertwnt table, and the regis- 
tered disposal frame data is controlled so as not to re- 
corded in the hard disk drivo 1 9 Here, the VAUX (Video 
auxiliary) Information ts auxiliary Information of the vid- 
eo, and contains the validity/in validity of tho video data, 
signal format, compression format, and the like 
[0044] Described below is the procedure of the sec- 
ond recording determination process provided in the da- 
ta record rtg determining block 16 for performing the 
above-mentioned second recording determination func- 
tion in the present embodiment. 
[0045] FIG 7 is a flow chart showing the procedure of 
the second recording determination pro cose in the data 
recording determining block 16 
(00461 First, In Step 71 of the procedure of the second 
recording determination process, vfdoo additional date 
(VAUX Information) Is read out from the DV frame data 
in tho memory circuit 13 as the recording-or-not intor- 
mation 

[0047] Next, in Step 72. the information indicating the 
validity of Invalidity of the video data is detected, which 
is recorded in the read-out VAUX Intormatlon As the re- 
sult, the data recording determining block 1 3 determines 
that the data the video data of which la valid ie record 
frame data and that the data tho vldoo data of which is 
invalid is disposal frame data 

[0046] !n Steps 73 and 74, tho recording determina- 
tion result is notified to tho record data managing block 



1 6 slmliarty to the procedure of the above-mentioned 
first recording dctormi nation process (Stops 33 and 34 
in FIG 3) 

[0049] Tho record data managing block 1 6 generates 
* a recording-or-nol information management table {FIG 
5) for managing the rccording-or-not information corre- 
sponding to each bank on the basis of the record] ng de- 
termination result notified by the data recording deter- 
mlnfrtg block 15 as described above 
[00501 The data recording control block 18 performs 
the recording control whether the DV frame data in tho 
memory circuit 13 is transferred on a frame data basis 
to the hard disk drive 19 or not, as shown in the flow 
chart of FIG 6 showing the procedure of tho recording 
control process 

£0051] The operation of tho record data managing 
block 1© and the data recording control block 18 after 
the second recording determination process In the data 
recording apparatus of the present embodiment is sub- 
stantially the same as the operation after the above- 
mentioned first recording determination process 
[0052] As mentioned above, tho data recording appa- 
ratus of the present embodiment can dispose Invalid vid- 
eo data among the received DV frame data, thereby re- 
cording valid video data alone in the hard disk drivo 19 
In the present embodiment, it is determined whether the 
DV frame data is to be recorded in the dtsk drive or not 
on the basis of the VAUX Information However, the de- 
termination of tho recording-or-not to the disk drive may 
be carried out by detecting the recording-or-not informa- 
tion written in a portion of the DV frame date by the PC 
[0053] The data recording apparatus of the present 
embodiment further comprises a third recording deter- 
mination function of performing the recording control on 
the basis of the data format of the received DV framo 
data 

[0054] The procedure of the third recording determi- 
nation process carried out by the data recording deter- 
mining block 15 In order to perform the above-men. 
tionod third recording determination function in tho data 
recording apparatus of tha present embodiment is de- 
scribed below with reference to FIG B FIG 8 is a flow 
chart showing the procedure of the third recording de- 
termination process 

[0055] In FIG. 8, on receiving a frame storing notice 
from the buffer control circuit 14, In Step 81, tho data 
recording determJnfng block 1 5 roads out the header in- 
formation or D) F sequence block from the DV frame da- 
ta Here, the DIF sequence block is the unit of a transfer 
block when the DV data is transferred to the l£f=E1394 
bus The NTSC signal Is divided into ten. and the PAL 

signal is divided into twelve 

[0056] In Step 62 : whether the read-out header Infor- 
mation is an abnormal format or not ie determined by 
comparing the dAta pattern of tho header information 
roao out in Step 81 and tho data pattern of the standard 
header information 

[0057] When the read-out header information is nor- 
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m&l, In Stop 83. the record data managing block 19 is 
notified that tho rocoivod DV framo data is record framo 
data On {ho othor hand, when tho read-out heRder in- 
formation Is abnormal, In Step 84, the record data man- 
aging block 1 6 te notified that the rocoivod DV f namo da- 
ta Is disposal frame data 

[0058] The record data managing block 1 6 generates 
a recordlng-or-not Information management table (FIG 
5) for managing the rocordlng-or-not information corre- 
sponding to each bank on the basis of the recording de- 
termination result notlDed by the data recording deter- 
mining block 15 as described above 
[0059] The data recording control block 1B performs 
the recording control whothor tho DV frame data In the 
memory circuit 13 is transferred on a frame data basis 
to the hard disk drive 1© or nol, as shown In the flow 
chart of FIG 6 showing trie procedure of tho above- 
mentioned recording control process 
[0060] Tho operation of the reoord data managing 
block 16 and the data recording control block IB after 
the third recordhg d&tcrmi nation process In the data re- 
cording apparatus of the present embodiment is sub- 
stamlally tho same as the operation after tho above- 
mentioned first recording determination process. 
[0061] By the above-mentioned operation of the 
record data managing block 16 and tho data recording 
control block 18, abnormal format data among the re- 
ceived DV Frame data is disposed, and normal DV frame 
data alone Is recorded In tho hard disk drrvo 19. 
[0062] In the present embodiment, the recordlng-or- 
not determination is carried out on the basis or the head- 
er information of DIF sequence block However, any In- 
formation capable of determination of the normalncss 
or abnormainoss may be used without restriction by the 
configuration of tho above -mentioned embodiment 

[Frame shot command oporationl 

[0063] Tho operation of tho framo shot command is- 
sued by the PC and received by the data recording ap- 
paratus through the I5EE13S4 bus 11 is described be- 
low. 

[0064] At tho samo time that tho DV data is continu- 
ously transmitted to the IEEE1394bus 11 by the PC, the 
DV data la reproduced as a video by the PC and dis- 
played ort the monitor of tho PC 
[0065] A user selects a preferable video among the 
videos displayed on tho monitor of the PC When the 
preferable video is displayed, the user Issues a frame 
shot command to the data recording apparatus through 
frame shot command issuing moans 
[0066J - On recetvlnp the frame shot command, the da- 
ta recording apparatus performs a fourth recording de- 
termination process described later, thereby recording 
tho DV frame data being received in to the hard disk 
drive 1 9: Accordingly, the use can record the preferable 
DV data alone among the continuously reproduced DV 
data into the hard disk drlvo 19 on a framo basis 



[0067] The fourth recording determination process In 
tho oaco that tho data recording determining block 15 
receives the frame shot command fcs described below 
with reference to FIG 9 FIG 9 is a flow chart showing 

5 the procedure of tho fourth recording determination 
process in the data recording determining block 15 FIG 
» shows the operation of the data recording determining 
block 1 5 when a frame storing notice Is Input from the 
buffer control circuit 1 4 . 

10 [0068] In the data recording determining biock 1 5, the 
operation of record) ng-er-not determination when the 
framo shot command Is input fa the different one from 
the operation when the above -mentioned data extrac- 
tion REC command is Input 

is [0069] The procedure of the fourth recording dotemnl- 
natlon process in tho data recording determining block 

15 is described below 

[0070] First, In Step 91 , tho checking operation Is per- 
formed whether a frame shot command is being re- 

20 ceived for tho outside (for example, a PC) or not 

[0071] Next, in Step 92, it is determined whether the 
frame shot command Is recoived or not 
[0072] When the frame shot command is received, in 
Step 93. the record data managing block 16 la notified 

2s that the received DV frame data is record frame data 
On the other hand, when the frame shot command is 
not received, In Step 94. the record data managing block 

1 6 is notified that the received DV frame data is disposal 
frnmo data 

so [0073] The record data managing block 1 6 generates 
a recordlng-or-not infonnation management table (FIG 
5) for managing tho rocordlng-or-not Information corre- 
sponding to each bank on the basis of the recording de- 
termination result notified by the data recording deter- 

55 mining block 16 a* described above Tho date recording 
control block 1 8 performs the recording control whether 
tho D V framo data In me memory clrcu it 1 3 Is iraraf sr red 
on a frame data basis to the hard disk drive 19 or not, 
a& shown in tho flow chart of FIG. 6 showlngtho proco- 

40 dure of the above-mentioned recording control process 
[0074] The record data managing block 16 and the 
data recoiding control biock 18 operate substantially 
similarly to tho process in response to tho abovo-mon> 
tioned data extraction REC command Accordingly, only 
the DV frame data which is being received at the time 
of tho reception of tho frame shot command Is rocordod 
In the hard disk drive 1 9 



50 



[Frame search record command] 



[0075] Tho operation of a frame search record com- 
mand received by the data recording apparatus through 
tho IEEE1394bus 11 is described below 
[0078] The framo search rooord commend le a eom- 
S£ mand issued when a user wants to record the previously 
selected DV frame data alone For example, the DV 
frame data having a predetermined ATM can be record- 
ed, and tho DV framo data ehot on a prodotormined day 



7 



I 

PAGE 35/93 • RCVD AT 12/21/2006 3:42:17 AM [Eastern Standard rime) 1 SVR:USPT0-EFXRF-3/1 * DNIS:2738300 * CSID:7039974517 1 DURATION (mm-ss):35»54 



To: USPTO Page 36 of 93 



2006-12-21 08:42:07 (GMT) 



7039974517 From: Winston Hsu 



13 



EP 1 111 609 A2 



14 



alone among the DV dais shot on various days can Da 
recorded 

(0077] The procedure ol a fifth recording detormina- 
tlon process when a frame search record command Is 
received and the OV Iramo data corresponding to a pre- 
determined ATM is recorded la described below with ref- 
erence to FIG 10 FIG 10 Is a How chart showing the 
procoduro of tho filth recording determination process 
in the data recording determining block 15. 
[0078] In the present embodiment, an ATN 18 received 
as the particular Information corresponding to tho OV 
frame data to be recorded with the frame search record 
command from the PC The received ATN is stored tem- 
porarily fn tho data recording determining blocK 15. 
[0079] On rocoMng a frame storing notice from the 
buffer control circuit 14, the data recording determining 
block 1 5 performs the procedure or the firth data record- 
ing determination process 

[00*0] In FIG 1 0, In Step 101 , an ATN as the partis 
ular information is read out from tho DV frame data In 
the memory circuit 13. 

[0081] Next, in Step 102, the rcad-eut ATN is com- 
pared with tho ATN stored temporarily ftftsr the recep- 
tion from tiie PC When the read-out atn coincides with 
tho ATN received from tho PC, tho received OV tramo 
data Is determined as record frame data 
[0082] When the received DV frame data is deter- 
mined as record f/ame data, In Step 1 03 f tho record data 
managing block 16 is notiflod thurt the DV frame data is 
recording-permitted . 

[0083] On the other hand, in Step 102, when the 
ATN's do not coincide, tho received DV fremo data le 
determined as disposal frame data, and in Step 104, the 
record data managing block 18 is notified that it is re- 
cording-inhibited 

[0084] In the operation after the above-mentioned fifth 
data recording determination process, the record data 
managing block 16 and the data recording control block 
18 operate substantially similarly to the process in re- 
sponse to the above-mentioned data extraction REC 
cornmand. Accordingly, only the DV frame data which 
is determined as record frame data by the data record- 
ing determining block 1$ is recorded in tho hard disk 
drive 1 9 

[00S5] In the present embodiment, an ATN ts used as 
the particular information of the DV frame data for the 
recording determlnallon However, any information, 
such as the other header information tike ttc and au- 
dio-visual data, permitting the specification of the DV 
framo data may be used without restriction by the con- 
figuration of the above-mentioned embodiment 
[0086] In the present embodiment, description was 
made In the example In which the data recording appa- 
ratus in acoordanco with tho present invontion is con- 
nected to a PC However, similar effect Is obtained even 
in the case that it is connected to a device, other than a 
PC, capable of transmitting and receiving audio-visual 
data 



[0087} Further, in the present embodiment descrip- 
tion was made in the example of the connection to a PC 
through an IEEE1394 bus However, any bus capable 
of transmitting and receiving audio-visual data may be 

$ used in tho present invention without restriction by the 
configuration of the above-mentioned embodiment 
[0088] Furthermore, In the present embodiment, de- 
scription was made In tho operation for the OV data re- 
ceived through an IEEE1394 bus However, similar ef- 

10 rect is obtained even in the case of a data format, such 
as MPEG, other than the DV data. 
[0089] As Is obvious from the detailed description of 
the embodiments, the present invention has the follow- 
ing effect 

15 [0000] In accordance with the present invention, It is 
possible to provide a data recording apparatus capable 
of recording* on a disk, tho data having the same record- 
ing time as the original audio-visual data saved on trans- 
mitting device, by controlling the OV frame transmitted 

so by tho frame re-transmission control so as not to be re- 
corded on the disk tn case of the occurrence of frame 
dropping on the transmitting device 
[0091] Further, in accordance with the present inven- 
tion, it is possible to provide a data recording apparatus 

2* capable of recording, on a disk, the record data selected 
among the received data on a frame basis In response 
to an external request 

[0002] Although the present invention has been de- 
scribed in forms of the presently preferred embodi- 
ed ments. it is to be understood that such disclosure is not 
to be Interpreted as limiting Various alterations and 
modifications will no doubt become apparent to those 
skilled In the art to which the present invention pertains, 
after having read tho abovo disclosure Accordingly, it 
35 is intended that Iho appended claims bo intorpretod as 
covering an alterations and morificatfons as fail within 
the true spirit and scope of tho Invention 



40 Claims 



A data recording apparatus comprising: 

data transmitting and receiving means (12) for 
transmuting and receiving the data to and from 
the outaido; 

a buffer (1 3) capable of storing said data tem- 
porarily; 

buffer controlling means (14) for controlling the 
input and output of said data to and frpm said 
buffer; 

- ft disk drive ( 19) capable of recording aa id data; 
data recording and reproducing means (17) for 
recording And reproducing said data into and 
from said dlstc drive; 

data recording determining means (15) for de- 
termining whether said data stored in said buff- 
er is to be recorded or not in said disk drive and 
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generating the recording-or-not information; 
record data managing moans (16) for manag- 
ing the recording-or-not Information for said da- 
la stored in said buffer; and 
data recording controlling moans (18) for con- 
trolling said buffer controlling means and said 
data recording and reproducing means so as to 
perform mo recording control of said data in the 
buffer Into said disk drive; wherein 
said datatransmltting and receiving means (12) 
sequentially transfer* said data received from 
tho outside into said buff or controlling means 

(14) . and said butfar controlling means (14) 
stores said transferred data into said buffer (13) 
and notifies the completion of receiving a data 
block to said data recording determining moans 

(1 5) at each time when said data block in a pre- 
determined unit Is stored in said buffer. 

A data recording apparatus tn accordance with 
claim 1 , wherein said data recording determining 
me one (1 S) reads the particular information capable 
ol identifying from the other data blocks, from a data 
block stored in said buffer, determines whether the 
received data block is the same as a data block re- 
col vod previously or not on tho basis of the read par- 
ilcular Information, and notifies tho recording-or-not 
information whether said received data block Is to 
bo rocorded or not in said disk drive to said record 
data managing moans on tho basis of the result of 
the determination, further wherein 

said record data managing means (18) stores 
said record ing-or-not information correspond- 
ingly to said data block stored in said buffer, and 
wherein 

said data recording controlling means (18) re- 
trieves the recordlng-or*not Information corre- 
sponding to said data block etorod in said buff- 
er, and performs transfer control on said data 
recording and reproducing means on the basis 
of the retrieved rccordlng-or-not information 

A data recording apparatus in accordance with 
claim 2, wherein said data recording controlling 
means (18) issues o transfer starting request for 
©aid data btack to said buffer controlling means and 
said data recording and reproducing means when 
the retrieved recordlng-or-not information is record- 
ing-permitted, and retrieves the recordlng-or-not in- 
formation of tho next data block thereby to perform 
transfer control when it is recording- inhibited. • - 

A data recording apparatus in accordance with 
claim 1, wherein said datA recording determining 
means (1 5) roads out. from tho dam block stored In 
sard buffer, the particular information indicating 
whether the data block is to be recorded In tho disk 



drive, determines tho validity/In validity of tho data 
block on the basis of tho read particular In formation, 
and notifies ihe result of the determination as the 
data recordlng-or-not information to said record da- 
3 ta managing means, further wherein 

said record data managing means (16) stores 
said rocordlng-or-not information correspond- 
ingly to said data blockstorod in said buffer, and 

10 wherein 

said data recording controlling means (18) re- 
trieves the rscording-or«not information corre- 
sponding to said data block stored in said buff- 
- er, and performs transfer control on said data 

ts recording and reproducing means on the basis 

of the retrieved recording-or-not information. 

5 A data recording apparatus in accordance with 
claim 4, wherein said data recording controlling 

so means (18) Issues a transfer starting request for 
said data block to said buffercontrolllng means and 
said data recording and reproducing moans when 
the retrieved recordlng-or-not information is record- 
ing-permltiod, and retrieves tho recording-or-not in- 

£5 formation of the next data block thereby to perform 
transfer control when il is recording-inhibited 

6. A data recording apparatus In accordance whh 
claim 1 , wherein said data recording determining 

so means (1 5) reads out. from said data block stored 
In said buffer, the particular information capablo of 
identifying whether the data format of said data 
block is normal or abnormal, determines the nor- 
malnoss /abnormalness of the data block on the ba- 
as sis of tho road particular information, and notifies 
the result of the determination as tho data record- 
lng-or-not information to said record data managing 
means, further wherein 

<to said record data managing moans (1 6) stores 

said recording-or-not information correspond* 
f ngly to said data block stored in said buffer, and 
whoroin 

said data recording controlling means (18) re- 
43 trieves the recording-or-not Information cor re- 

sponding to said data block stored in said buff- 
er, and performs transfer control on said data 
recording end reproducing means on the basis 
of the retrieved recording-or-not information 

so 

7. A data recording apparatus in accordance with 
claim 6, whorein said data recording controlling 
means (1 8) issues a transfer starting request for 
said data block to said buffer controlling meHna and 

55 eald data recording and reproducing means when 
the retrieved recordlng-or-not information Is record- 
ing-permitted, and retrieves Iho rocording-or-not In- 
formation of the noxt data block thereby to perform 
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transfer control when It Is recording-Inhibited 

8. A data recording apparatus in accordance with 
claim 2, 4. or 6. wherdn said data recording deter- 
mining menns (15) determines the record ing-or- not 5 
for all the data blocks every a frame data when ro- 
coivlng a data recording determination starting re- 
quest from the outside, and determines that all the 
data blocks are recording-permitted when not re- 
ceiving a data recording determination starting re- *o 
quest from the outside 

9. A data recording method comprising tho ereps of: 

transmitting and receiving the data to and from 1* 
the outside by data transmitting and receiving 
means (12); 

storing said data tsrnporarily by a buffer (13); 
controlling the input and Output of said data to 
end from said buff or by buffer controlling means 20 

(14) : 

recording said data by a disk drive (19); 
recording and reproducing said data Into and 
from said disk drive by data recording and re- 
producing means (1 7); ss 
determining whether said data stored in sold 
buffer is to be recorded or not in sakj disk drive 
and generating the recordlng-or-not infomia- 
tton by data recording determining moans (15); 
managing the recordlng-or-not information for 30 
said data stored in said buffer by record data 
managing moons (16); 

controlling said buffer controlling moans and 
said data recording and reproducing means so 
as to perform the recording control of said data a* 
(n the buffer fnto said disk drive by data record- 
ing controlling moans (18); 
sequentially transferring said data received 
from the outside into said buffer controlling 
means (1<i) by said data transmitting and re- 40 
ceiving means (12): 

storing said transferred data into said buffer 
(13) by said buffer controlling mcane (14); and 
notifying the completion of receiving a data 
block to said data recording determining moans 

(1 5) at each time when said data Mock in a pre- 
determined unit Is stored In' said buffer. 

10. A data recording method In accordance with claim 

9, wherein said data recording determining means so 
(15) roads the particular Information capable of 
Identifying from the ether data blocks, from a data 
block stored in said butter, determines whether the 
received data block Is the same as a data block re- 
ceived previously or not on the basis ol the read par- 
ticutar information, and notifies tho recording-or-not 
information whether said received data block is to 
bo recorded or not in said disk drive to soid record 



609 A2 18 

data managing means on the basis of tho result of 
the determination, further wherein 

said record data managing means (1 6) stores 
eaid recording-or-not information correspond- 
ingly to said data block stored In said butter, and 
wherein 

said data recording controlling means (18) re- 
trieves the recording-or-not information corre- 
sponding to said data block stored In said buff- 
er, and performs transfer control on said data 
recording and reproducing moans on the basis 
of the retrieved recording-or-not Information. 

11. A data recording method In accordance with claim 
10, wherein said data recording controlling means 
(1 8) issues a transfer starling request for said data 
block to said buffer controlling means and said data 
recording and reproducing means when the re- 
trieved recording-or-not Information is racording- 
permfcted, and retrieves the recording-or-not Infor- 
mation of the next data block thereby to perform 
transfer control when it la recording-Inhibited 

12. A data recording method In accordance with claim 
9, wherein said data recording determining means 
(16) reads out, from tho data block stored In said 
buffer, the particular information indicating whether 
the data block Is to bo recorded in tho disk drive, 
determines the validity/invalidity of the data bloCK 
on tne basis of the read particular information, and 
notifies the resul of the determination as the data 
recordlng-or-not Information to said record data 
managing means, further wherein 

said record data managing means (16) stores 
said recording-or-not information correspond- 
ingly to said data block stored in said buffer, and 
whoroin 

said data recording controlling means (1 8) re- 
trieves the recording-or-not Information corre- 
sponding to said data block stored in said buff- 
er, and performs transfer control on said data 
recording and reproducing means on the basis 
of the retrieved recordlng-or-not Information 

13. A datfi recording method in accordance wfth claim 
12, wherein said data recording controlling means 
(1 a) issues a transfer starting request for said data 
block to said buffer controlling means and said data 
recording and reproducing means when the ro- 
irlevod recording-or-not information is recording- 
permitted, and retrieves the recordlng-or-not Infor- 
mation of the next data bfock thnreby to perform 
transfer control when It Is recording- 1 nhtbtted 

14. A data recording method in accordance with claim 
8, wherein said data recording determining means 
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<15) reads out, from said data block stored In said 
buffer, the particular information capable of Identi- 
fying wh other tho data format of safd data block is 
normal or abnormal, determines the normalness 
/abnonnalncsa of the data block on the basis ol the 
read particular Information, and notifies the result of 
tho ctotemnination as the data recording-or-not in- 
formation to said record data managing means, fur- 
ther who roln 



10 



said record data managing moans (1$) stores 
said recording-or-not information correspond- 
ingly to safd data block stored in said buffer, a nd 
wherein 

said data recording controlling means (18) re- « 
irfevea the recording-or-not Information corre- 
sponding to said data block stored in said buff- 
er, a no performs transfer control on said data 
recording and reproducing means on tho basis 
of the retrieved recording- or-not Information SO 

15. data recording mat hod In accordance with claim 14, 
who rain said data recording controlling means (18) 
issues a transfer starting request for said data block 
to said butter controlling means and said data re- 
cording and reproducing means when tho retrieved 
recordlng-or-not information is recording-permitted, 
and retrieves trie reoordlng-or-not information of tho 
next data block thereby to perform translor control 
when it is recording-Inhibited SO 
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BANK CONFIGURATION IN MEMORY CIRCUIT 
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